45.  Figure 2 has been drawn to illustrate Professor Chevalier’s warehousing case. A firm
with the marginal revenue and marginal cost curves shown in the figure would produce x*
units of output with or without the additional spectrum. As I will now discuss, this finding is
the consequence of the unrealistic assumption about the nature of the shift in the marginal cost

curve as the firm acquires additional spectrum rights.

46.  The actual nature of cost shifts is much different than that portrayed in Professor
Chevalier’s model. A service provider with access to a given amount of spectrum faces a set
of increasingly costly options as it expands its output. Consider a service provider that has
access to a fixed amount of spectrum, is seeking to hold its service quality constant, and faces
increasing demand for its services. As demand increases, because either the number of users
is rising or the amount of service demanded by each consumer is rising, or both, it becomes
necessary to utilize additional network equipment in order to serve consumers. A mobile
service provider has several options for expanding service on a fixed amount of spectrum.* If
there is unused spectrum available, one option would be to add carriers, which is relatively
inexpensive.”’” However, if the network is already utilizing all of the spectrum available to it,
then this option will not be available and the network operator will have to turn other, costlier
alternatives. For example, one such alternative could be to add new cell sites, which allows

greater spectrum reuse.

47.  Stated in economics terms, the need to rely on increasingly expensive options means

that a service provider has an increasing marginal cost curve. That is, holding the amount of

Stone Supplemental Declaration, |1 41-48.

¥ Stone Supplemental Declaration, Y 44.
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Figure 3: Actual Impact of Additional Spectrum

mcC mc’

MR

.
>

x¥ x** Output

48.  Although the differences in the way additional spectrum access shifts the marginal
cost curves in Figures 2 and 3 might not seem like much, there is a critical difference. The
more realistic shift shown in Figure 3 leads to the intersection of marginal revenue and
marginal cost shifting to the right (from x* to x**), and the firm chooses to produce additional
output. In other words, the additional spectrum always leads the service provider to produce
more output and, thus, benefits consumers. Professor Chevalier’s model assumes this

consumer benefit away.

49. Another way to see that Professor Chevalier’s model is predicated on inappropriate
assumptions about wireless production and cost functions is that she assumes that the
increments of capacity made possible by access to additional spectrum get more and more

expensive as a firm gains access to additional spectrum. But, in fact, incremental capacity
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proper competitive analysis. Because user demands in a given period of time fluctuate up and
down, it is impractical and inefficient to build wireless networks that never become
congested. At those times when demand exceeds network capacity, consumers will see
quality suffer in terms of blocked or dropped calls and slower data rates. As a network with a
given capacity serves more customers and carries more traffic on average, it becomes more
likely that the network will be unable to meet the peak demands that it faces. Hence, as the
average capacity utilization of the network increases, it becomes more likely that consumers
will see quality suffer in terms of blocked or dropped calls and slowed data. Consequently, if
a network adds capacity, its quality rises holding quantity fixed. This increase in quality is a

consumer benefit that Professor Chevalier’s model fails to recognize.

53.  This is an important omission because quality is an important determinant of
consumer welfare and because quality does not have the inframarginal-units effect that drives
Professor Chevalier’s resuits for quantities.** In Professor Chevalier’s model, a given
reduction in quantity that raises the market price is differentially attractive to a larger firm
because that firm benefits from the price increase over a larger number of units.” To the
extent that quality improvements are a fixed cost, the logic of Professor Chevalier’s model

implies that larger firms find it differentially attractive to raise quality. Even when there is a

@ In general, the economics of quality levels can differ significantly from the economics of

output levels. For example, although a monopoly producer typically sells too few units of
output from an efficiency perspective, there is no theorem in economics stating that a
monopolist will necessarily set quality inefficiently low. Indeed, there are well-established
conditions under which a firm with market power may set quality inefficiently high. (See,
e.g., A. Michael Spence (1975), “Monopoly, Quality, and Regulation,” Bell Journal of
Economics 6(2): 417-429.)

Chevalier Declaration, Appendix B, at 2.
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have outbid Verizon Wireless in the secondary market indicates that Professor Chevalier’s

hoarding scenario does not apply.

IV. ATTEMPTS TO GERRYMANDER THE SPECTRUM SCREEN SHOULD BE
REJECTED

56. A properly designed transaction screen can play a useful role in providing
transparency and in reducing the social and private costs of transaction review by focusing
attention on those geographic areas in which additional information would be most useful to
making a proper assessment of the public-interest effects of a proposed transaction. However,
a screen that focuses on the wrong criteria can harm consumer welfare and efficiency by: (a)
supporting an incorrect decision to block a transaction that would otherwise benefit
consumers, or (b) triggering unnecessary in-depth review that introduces uncertainty, cost,

and delay into the license assignment process.

57.  Several participants in this proceeding propose that the Commission should adopt a
value-weighted spectrum aggregation screen (i.e., a screen that places greater weight on
spectrum licenses in bands that are more financially valuable by some measure).”’ The RCA

Petition proposes that spectrum below 1 GHz should be weighted more heavily and also

3 Cramton Declaration, 7 10, 20, 38. See also T-Mobile Petition, § IV.B; RCA Petition, §
VILB.ii; Free Press Petition, § II1.A.

Although Sprint-Nextel does not offer specific proposals for a spectrum screen, it recommends
that the Commission consider giving various bands of spectrum different weights when using
concentration measures to assess competitive effects. (Comments of Sprint Nextel
Corporation, Application of Cellco Partnership d/b/a Verizon Wireless and SpectrumCo LLC
For Consent To Assign Licenses and Application of Cellco Partership d/b/a Verizon Wireless
and Cox TMI Wireless, LLC, For Consent To Assign License, WT Docket 12-4, February 21,
2012 (hereinafter Sprint Nextel Comments), §V.)
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proposes that bands should be differentially weighted to account for alleged differences in

their suitability for an LTE network.”

58.  Each of the specific proposals is seriously flawed and, thus, cannot serve as a useful
tool for a case-by-case analysis. I discuss these proposals and their flaws in the remainder of

this section.

A. THE SPECTRUM-SCREEN TRIGGER SHOULD BE RAISED NOT LOWERED.

59.  RCA urges the Commission to lower the threshold amount of spectrum that would
trigger the screen by: (a) reducing the total amount of spectrum considered in the base amount
and (b) changing the triggering percentage. RTG seeks to place a cap of 110 MHz on license
holdings for spectrum in bands below 2.3GHz,* which is less than the threshold amount of
the current screen in areas where AWS-1 and BRS spectrum is incorporated in the base
amount.”® And Public Knowledge suggests that the Commission should evaluate the
competitive effects of the transactions in all areas, whether or not the current screen is

triggered — essentially arguing that the spectrum threshold should be lowered to 0 MHz.”

60. RCA advocates eliminating two blocks of spectrum from the spectrum screen

baseline.” The suggestions to lower the screen on this basis fail to take an appropriately

- RCA Petition at 49.

% RTG Petition at 17-18.

54 The Commission most recently based the spectrum threshold on the sum of cellular, PCS,

SMR, and 700 MHz band spectrum, and included AWS-1 and BRS spectrum where available.
(In the Matter of Application of AT&T Inc. and Qualcomm Incorporated for Consent to Assign
Licenses and Authorizations, Order, (hereinafter, AT& T-Qualcomm Order), § 39.) Thus the
total spectrum used to calculate the screen varies by area and ranges from 280 to 422 MHz.

- Public Knowledge Petition, at 35.
% RCA Petition, §VIILC.
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Indeed, a market may contain four or more viable competitors even when two entities each
controls more than one-third of the available spectrum. For example, using the Commission’s
most recent assessment of the amount of spectrum available for CMRS, even if there were
two service providers each holding licenses covering 40 percent (169 MHz) of the base

spectrum, two additional competitors could each have 42 MHz of spectrum.”

62.  Lastly, application of a one-third rule is particularly inapt in the present instance
because the proposed transactions would have no effect on the number of competitors in any

wireless market. The application of a one-quarter trigger would be even more inappropriate.

63. Insummary, a move either to reduce the amount of spectrum under the screen or adopt

a one-quarter rule would be a step in the wrong direction.

B. SUGGESTIONS FOR A WEIGHTED SCREEN ARE UNSOUND

64.  Another set of proposals comprises several attempts to give some spectrum bands

greater weight per megahertz than others in the spectrum aggregation screen.

1. Dollar weighting schemes are severely flawed.

65.  Some proponents of a new weighting scheme advocate the use of dollar weights (i.e.,

spectrum that sold at a higher price per megahertz, or that has a higher book value, would be

59

The example in the text would apply in areas where both AWS-1 and BRS spectrum are
available. (In the Matter of Application of AT&T Inc. and Qualcomm Incorporated for
Consent to Assign Licenses and Authorizations, Order, (hereinafter, 4T7&T-Qualcomm Order),
939.) This is true of all the areas in which the proposed license assignments would cause
Verizon Wireless’s holdings to exceed the threshold. (Description of the Transaction and
Public Interest Statement, Application of Cellco Partnership d/b/a Verizon Wireless and
SpectrumCo LLC For Consent To Assign Licenses, WT Docket No. 12-04, December 16,
2012, Exhibit 5.)
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67.  Next consider how proponents of a value-weighted screen misunderstand how markets
operate. The per-MHz, per-POP price of a spectrum license reflects a wide variety of factors,
including: the geographic scope of the license; the presence of incumbent users; projections of
wireless demand and the possibility of future license primary auctions at the time of sale;
public policy restrictions placed on the use of the spectrum; and spectrum propagation
characteristics. Figure 4, which recreates a chart generated by Anna-Maria Kovacs, shows the
wide range of prices paid in Auction 73. Manifestly, differences in propagation

characteristics alone cannot explain these price differences.

Figure 4: A Comparison of License Prices

Auction 73 Valuation per MHz POP

$3.00 +—

no conditions
no interference

$2.50
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$ per MHZ POP

no conditions
yes inteiference

$100 1

open access

condition unpalred

5050

extreme
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Source: Kovacs (2012), at 6, 7.
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68.  In order for there to be any logic underlying the use of a dollar-weighted scheme, one
must establish that the wide range of factors that drive license prices or book values all are
somehow indicative of the resulting competitive conditions. Not only have proponents of a
dollar-weighted screen failed to establish any such relationship, proper economic analysis
clearly indicates that prices or book values are extremely poor indexes of competitive

implications.

69. To see the fundamental misunderstanding of markets inherent in calls for the use of a
dollar-weighted screen, consider the following hypothetical example. Suppose arguendo that
the only driver of the price difference between two licenses was the dollar amount of
investment in network infrastructure needed to attain a given network capacity. In such a
world: (a) a license that required more capital investment would sell for less, and (b) the
relative prices of two licenses would provide absolutely no information about the relative
competitive importance of the two licenses. Specifically, in a proper analysis of competitive
effects, it is a matter of indifference whether a wireless service provider: (a) purchases
spectrum for $200 million and has to invest $800 million in network facilities to produce one
million units of service, or (b) purchases spectrum for $600 million and has to invest $400
million in network facilities to produce one million units of service. Either path leads to a
competitor with the ability to supply one million units of service at a cost of one billion

dollars.”” Yet proponents of a dollar-weighted screen would falsely assert that the supplier

& A full analysis of this example would consider any differences in the service providers’

marginal cost curves. Doing so would not change the fundamental conclusion presented in the
text that the dollar value of a spectrum license is a poor indicator of its competitive
importance. Depending on the nature of network investment, the firm with the lower-value
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provision of mobile telecommunications services, particularly those delivered using LTE.*
Proponents of weighting schemes based on differences in propagation characteristics
overstate the disadvantages of higher frequencies while ignoring their advantages.®® They
also make incorrect statements about which bands are suitable for LTE and ignore the
existence of global business ecosystems supporting the development of LTE in a variety of

spectrum bands, as well as other 4G technologies.

72.  Consider first suggestions to give lower frequencies greater weight. In its recent
application of the spectrum screen to the AT&T-Qualcomm transaction, the Commission
departed from its long-standing approach of treating all relevant spectrum equally®’ and stated
that it looked “more closely” at holdings of spectrum in bands below 1 GHz:* The

Commission attempted to support its decision by saying that®

. See, e.g., Free Press Petition at 12-13; RCA Petition at 47-49.

These proponents also ignore the fact that the spectrum involved in the proposed license
assignments is not in one of the “beachfront” bands and, thus, under their view of the world
should be of relatively little consequence for competition.

w In the Matter of Applications of Cellco Partnership d/b/a Verizon Wireless and Atlantis

Holdings LLC For Consent to Transfer Control of Licenses, Authorizations, and Spectrum
Manager and De Facto Transfer Leasing Arrangements and Petition for Declaratory Ruling
that the Transaction is Consistent with Section 310(b)(4) of the Communications Act,
Memorandum Opinion and Order and Declaratory Ruling, 23 FCC Rcd 17444 (2008)
(hereinafter, Verizon-ALLTEL Order), § 69 (“Since the Commission first determined to
evaluate potential spectrum aggregation of 800 MHz cellular spectrum, 800/900 MHz SMR,
and 1.9 GHz broadband PCS spectrum for purposes of competitive review, it has not
differentiated among these bands. Nor did we do so last year when we expanded the initial
spectrum aggregation screen to include 700 MHz band spectrum. We decline to do so here
with respect to the particular 2.5 GHz BRS spectrum or the 1.7/2.1 GHz AWS-1 spectrum that
we find suitable for mobile telephony/broadband services.”).

68 AT&T-Qualcomm Order, | 31.
@ AT&T-Qualcomm Order, 9 49.

The Commission also asserted that
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telecommunications services and, thus, the demand for spectrum allocated to mobile
telecommunications services, is the greatest. Stated another way, a wireless service provider
facing a rival with 20 MHz of high-frequency spectrum could well face a stronger competitive
constraint than if it faced a rival with 20 MHz of lower-frequency spectrum because the
former could have a greater ability to construct a higher-capacity, cost-effective network.

Hence, proposals to give less weight to higher frequencies may be exactly backward.

75.  The finding that high-frequency spectrum can be very effective accords with the
following statement by Dr. John Saw, Chief Technology Officer of Clearwire. Clearwire has
large holdings of spectrum licenses at 2.5 GHz. Dr. Saw has stated that”'
Our extensive trial has clearly shown that our ‘LTE Advanced-ready’ network
design, which leverages our deep spectrum with wide channels, can achieve far
greater speeds and capacity than any other network that exists today.

Clearwire is the only carrier with the unencumbered spectrum portfolio
required to achieve this level of speed and capacity in the United States.

76. Next, consider the claims that Verizon Wireless has the ability to control wireless
innovation ecosystems and, thus, its holdings drive which spectrum is valuable.” These
claims implicitly and incorrectly assert that wireless ecosystems stop at national borders.
They do not. Wireless economic ecosystems are global in scope. For example, Clearwire’s
Chief Technology Officer has stated that “the 2.5 GHz spectrum band in which we operate is
widely allocated worldwide for 4G deployments, enabling a potentially robust, cost-effective

and global ecosystem that could serve billions of devices.”” He also stated that “We

L Clearwire, “Announcing the Future of LTE,” available at

http://www.clearwire.com/company/featured-story, site visited February 26, 2012.
= RCA Petition, §VIILC.

73

Clearwire, “Announcing the Future of LTE,” available at
http://www.clearwire.com/company/featured-story, site visited February 26, 2012.
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courts. I have also provided expert testimony before a state regulatory commission and the

U.S. Congress.

82.  From January 1994 through January 1996, I served as the Chief Economist of the
Federal Communications Commission. I participated in the formulation and analysis of
policies toward all industries under Commission jurisdiction. As Chief Economist, I oversaw

both qualitative and quantitative policy analyses.

83.  From September 2001 through January 2003, I served as the Deputy Assistant
Attorney General for Economic Analysis at the U.S. Department of Justice. I directed a staff
of approximately fifty economists conducting analyses of economic issues arising in both
merger and non-merger enforcement. My title as Deputy Assistant Attorney General

notwithstanding, I am not an attorney.

84. I have also served on advisory panels related to spectrum policy issues. I served on
the Committee on Wireless Technology Prospects and Policy Options for the Computer
Science and Telecommunications Board of the National Research Council of the National
Academies. This Committee examined innovation in wireless communications technologies

and its implications for public policy toward spectrum allocation and assignment.
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OTHER HOLDERS OF IN-SCREEN SPECTRUM
IN COUNTIES/PARISHES WHERE FCC SPECTRUM SCREEN IS TRIGGERED"

County 5 Other “In-Screen” Spectrum Holders
Total: 9
Bibb AT&T; Barat Wireless; C Spire; CenturyTel; Clearwire; DISH;
SouthernLINGC; Sprint; T-Mobile
Total: 9
Chilton AT&T; Barat Wireless; C Spire; CenturyTel; Clearwire; DISH;

SouthernLINC; Sprint; T-Mobile

County Other “In-Screen” Spectrum Holders
Total: 9
Henry AT&T; Barat Wireless; CenturyTel; Clearwire; DISH;

Public Service Wireless; SouthernLING; Sprint; T-Mobile

Other “In-Screen” Spectrum Holders

Hempstead

Total: 7
AT&T; Barat Wireless; CenturyTel; Clearwire; DISH; Sprint; T-Mobile

! The term “In-Screen Spectrum” refers to spectrum in the following bands: Lower and Upper 700 MHz (80 MHz);
Cellular (50 MHz); SMR (26.5 MHz); AWS-1 (90 MHz); Broadband PCS (120 MHz); and Broadband Radio Service
(55.5 MHz). The data in this attachment is generally derived from Exhibit 7 to the Public Interest Statement filed in
connection with the Verizon Wireless/SpectrumCo transaction (Lead Application File No. 0004993617), and
assumes consummation of (1) the assignment of licenses from affiliates of Leap Wireless to Verizon Wireless, with
respect to which applications are currently pending with the FCC (see FCC Public Notice, DA 11-2018 (rel. Dec. 14,
2011)), and (2) the transfer of control of licenses held by Redwood Wireless to AT&T, to which the Commission
recently consented (see FCC Public Notice, Report No. 7478 (rel. Jan. 25, 2012). References to DISH refer to
spectrum held by its wholly-owned subsidiary Manifest Wireless LLC.



Parish Other “In-Screen” Spectrum Holders
Total: 9
Madison AT&T; C Spire; CenturyTel; Clearwire; Command Connect; DISH;
Sprint; T-Mobile; U.S. Cellular
Total: 9
Tensas AT&T; C Spire; CenturyTel; Clearwire; Command Connect; DISH;

Sprint; T-Mobile; U.S. Cellular

County ' Other “In-Screen” Spectrum Holders.
Kent Total: 6
ATE&T; Clearwire; DISH; MetroPCS; Sprint; T-Mobile
Total: 6
Ottawa oy

AT&T; Clearwire; DISH; MetroPCS; Sprint; T-Mobile

County  Other “In-Screen” Spectrum Holders
Clinton fotalo
AT&T; Clearwire; DISH; MetroPCS; Sprint; T-Mobile
Eato Total: 6
e AT&T; Clearwire; DISH; MetroPCS; Sprint; T-Mobile
ingham Total: 6
& AT&T; Clearwire; DISH; MetroPCS; Sprint; T-Mobile
. Total: 6
lonia

AT&T; Clearwire; DISH; MetroPCS; Sprint; T-Mobile




County : 'Other-*ln-Scree'n"-Spgctrum: Holders
B Total: 7
i Agri-Valley; AT&T; DISH; MetroPCS; Speednet; Sprint; T-Maobile
Midland Total: 7
e Agri-Valley; AT&T; DISH; MetroPCS; Speednet; Sprint; T-Mobile
: Total: 7
Saginaw

Agri-Valley; AT&T; DISH; MetroPCS; Speednet; Sprint; T-Mobile

County ‘Other “In-Screen” Spectrum Holders
Total: 7
Carver 3 : . .
AT&T; Carroll Wireless; Clearwire; Cook Inlet; DISH; Sprint; T-Mobile
. Total: 7
Chisago . : . ;
AT&T; Carroll Wireless; Clearwire; Cook Inlet; DISH; Sprint; T-Mobile
Total: 7
Dakota . . . .
AT&T; Carroll Wireless; Clearwire; Cook Inlet; DISH; Sprint; T-Mobile
— Total: 7
AT&T; Carroll Wireless; Clearwire; Cook Inlet; DISH; Sprint; T-Mobile
Wright Total: 7
& AT&T; Carroll Wireless; Clearwire; Cook Inlet; DISH; Sprint; T-Maobile
Total: 8
St. Croix AT&T; Carroll Wireless; Clearwire; Cook Inlet; DISH; Sprint; T-Mobile;

West Wisconsin Telephone




